Hepatitis B virus (HBV) infection is an important public health problem worldwide. More than two billion individuals are infected globally and an estimated 240 million people are chronically infected. Approximately 650,000 individuals die each year from chronic hepatitis B infection and 130,000 from acute hepatitis B infection. The geographic distribution of the disease, determined using hepatitis B surface antigen (HBsAg) as a hallmark of infection, varies in different regions and continents. The prevalence of HBV is highest in sub-Saharan Africa, East Asia, the Amazon and Southern parts of Eastern and Central Europe (1) . Brazil has a continental extension with regions of high, intermediate, and low endemicity. In the Amazon region and in some areas of Paraná, Santa Catarina, and Espírito Santo state, a high prevalence of HBV infection has been reported. Nevertheless, in 2012, the highest rates of notifi ed HBV in Brazil were from State of São Paulo (2) . HBV, human immunodefi ciency virus (HIV), and hepatitis C virus (HCV) are blood-borne diseases sharing the same route of infection with high prevalence rates of co-infection worldwide (2) (3) . Brazil has long been seen as a global model in the fi ght against AIDS; however, the number of cases has been slowly increasing and the overall number of infected individuals reached nearly 800,000 in 2014 (3) . In databases obtained from the Brazilian Ministry of Health containing data from 1999 to 2010, 370,672 cases of AIDS were reported, of which 3,724 were co-infected with HIV/HBV (4) . Most Brazilian studies examining HBV were carried out in selected populations, including prisoners, individuals undergoing hemodialysis, intravenous drug users, and especially patients co-infected with HIV (3) (4) . Constrained by seroepidemiologic data, the clinical forms of HBV infection cannot be distinguished. Few studies address the epidemiologic future of HBV infection in the general population, especially those living in small-and medium-sized cities. In these places, tertiary public hospitals have a crucial role in the Unifi ed Public Health System (SUS) for the diagnosis and treatment of infectious diseases including HIV, HBV, and HCV (5) . Our aim was to the determine the clinical, demographic, and epidemiologic characteristics of a cohort of patients diagnosed with HBV and followed up at an infectious diseases clinic of a public tertiary university hospital in the western region of State of São Paulo, Brazil.
METHODS

Study design
This was a retrospective descriptive study of a cohort of outpatients followed up at the infectious diseases clinic of the regional hospital of Presidente Prudente (RH) located in Presidente Prudente, Western State of São Paulo, Brazil. RH is a 450-bed tertiary-care public university hospital providing care for patients of SUS, and since 1999, it has been a reference center for the diagnosis and treatment of hepatitis caused by HBV and HCV. Presidente Prudente covers the Regional Network of Health Care11 (RRAS11), which has 45 municipalities and a population of about 850,000 inhabitants. Patients suspected of having HBV infection are referred to RH from RRAS11 counties for diagnosis and treatment. The patients were monitored from January 2000 to December 2013.
Inclusion/exclusion criteria
We reviewed medical records of patients >18 years old with confi rmed HBV infection (HBsAg (6) , or previous Guidelines from Brazil's Ministry of Health. We excluded patients with confi rmed HBV infection who discontinued treatment or received part of their treatment at another institution, or whose data were incomplete.
Data collection
The baseline information collected consisted of demographic variables (age, sex, marital status, residency, institutionalization, and educational status); risk factors associated with HBV infection including community-associated risk factors (tattoo and body piercing, dentistry treatment, family contact, and sexual transmission from wife/husband); hospital-associated risk factors (blood exposure, past surgery, and hospitalization); and behavioral risk factors (intranasal drug use, injectable drug use, ≥3 sexual partners, and heavy alcohol use).
Hepatitis serology was performed using the enzyme-linked immunosorbent assay for HBV, HBsAg, hepatitis B envelop antigen (HBeAg), hepatitis B envelope antibodies (HBeAb), hepatitis B core antibodies (HBcAb) IgG, HBcAb-IgM, HIV, and hepatitis C virus (HCVAb). We also reviewed the laboratory results and the HBV-DNA viral load from January 2000 to December 2013. Viral load was determined according to the manufacturer's instructions. Briefl y, until 2012, HBV viral load was determined according to the manufacturer's instructions (COBAS AmpliPrep/COBAS TaqMan HBV Test, v2.0). The method is an in vitro nucleic acid amplifi cation test for the quantitation of HBV-DNA in human serum or plasma (EDTA) with a broad range of detection from (20-1.7 × 10 8 IU/mL) and broad coverage of all known HBV genotypes (A-H), including pre-core mutation. Since 2012, the HBV viral load has been determined using ABBOTT Real Time HBV PCR, with a broad range of detection from 10IU/mL to 1 billion IU/mL with detection of genotypes A, B, C, D, E, F, G, and H. Viral loads were grouped into two categories (≥2,000 and <2,000 IU/mL). HBV-DNA levels were measured at baseline and during followup. Alanine aminotransferase (ALT) status was assessed using automated chemistry systems according to the manufacturer's instructions with normal ranges varying from 10 to 55U/L.
Treatment
To study the effect of antiviral treatment, data were extracted from the patients' charts, including any available documentation on treatment following the indications of Brazilian Health Ministry guidelines (6) . Briefl y, the following data were recorded: an increase in aminotransferase levels between two and fi ve times above the normal range on successive determinations over a period of 6 to 12 months, even without histologic studies; high viral replication: HBV-DNA ≥10 5 copies/mL or 20,000IU/mL in HBeAg-reactive patients or 10 4 copies/mL in HBeAg-nonreactive patients; histological changes >A1 and/or F1 by Metavir classifi cation or that of the Brazilian Society of Pathology. To evaluate the effect of treatment, characteristics including age, sex, ALT, HBeAg, and clinical form were recorded for patients infected with HBV (6) .
Patients were classifi ed as having received antiviral HBV therapy if they had been treated with interferon-alpha 2a or 2b, lamivudine, entecavir, tenofovir, or combined therapy, independently of associated comorbidities including HIV, HCV, or both. The treatment criteria followed the Clinical Protocol and Therapeutic Guidelines for the Treatment of Chronic Hepatitis B and Co-Infections and previous Brazilian Health Ministry Guidelines (6) . Age categories were distributed as follows: <40 years, 40-50 years, 51-60 years, and >60 years.
The clinical forms of HBV were defi ned as follows: acute HBV infection is characterized by the presence of HBsAg and immunoglobulin M (IgM) antibody to the core antigen, HBcAg. During the initial phase of infection, patients are also seropositive for hepatitis B e antigen (HBeAg). HBeAg is usually a marker of high levels of viral replication. Chronic infection is characterized by the persistence of HBsAg for at least 6 months (with or without concurrent HBeAg). Fulminant hepatitis, or fulminant hepatic failure, is classifi ed as a clinical syndrome of severe liver functional impairment, which causes hepatic coma and a decrease in the synthesizing capacity of the liver, and develops within 8 weeks of the onset of hepatitis (1) (6) .
Statistical analysis
The Fisher exact test and the chi-squared test were used to analyze data via GraphPad Instat software (V4.0, San Diego, CA). The association between qualitative variables was determined using odds ratios (ORs) with 95% confi dence intervals (95% CI). All p values are two-tailed and the level of signifi cance was set at 0.05. Prevalence is defi ned as the ratio of the number of positive samples to the total number of tested samples. 
RESULTS
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Ethical statement
The study was in accordance with the ethical standards of the Institutional Ethics Committee of Oeste Paulista University, Presidente Prudente, São Paulo, Brazil (no. 2074), and in keeping with the Helsinki Declaration of 1964, as revised in 1975, 1983, 1989, 1996 , and 2000.
From 1990 to 2013, 75 patients with proven HBV infection were selected. Fifty-two (69.3%) were male and 23 (30.7%) were female with a ratio of 2.3:1. The mean age was 48.7 years (standard deviation ±12.9). The peak of infection occurred in individuals <40 years old and declined signifi cantly thereafter with rates of 54.6%, 72.7%, and 81.9% in the >40-50, >50-60 and >60 years age groups, respectively, compared with individuals <40 years old (p<0.01).
For the baseline demographic characteristics, 41 (54.7%) were married, 70 (93.3%) were living in urban areas, 24 (32%) had ≥8-11 years of schooling, and 10 (13.3%) declared not having a steady job. Of the whole cohort, 13 (17.3%) patients, mainly individuals >60 years old, died between 2000 and 2013: 9 (69.2%) had an underlying cause including cirrhosis and hepatocellular carcinoma, and 4 (30.8%) had an HBV-associated cause including HIV-co-infection and heart failure. There was no evidence of differences between age groups according to ALT.
Concerning the risk factors associated with HBV infection, dentistry treatment was the most prevalent communityassociated risk factor reported by 31 (41.3%) patients. Past surgery was the most prevalent hospital-associated risk factor found in 36 (48%) patients, and ≥3 sexual partners was the most prevalent behavior-associated risk factor in 27 (36%) patients. HIV-HCV co-infection was present in 17 (22.7%) individuals: 9 (12%) were co-infected with HIV, 5 (6.7%) were co-infected with HCV, and 3 (4%) were co-infected with both HIV and HCV (Table 1) . Table 2 . Twenty-one (28%) patients received antiviral therapy. Individuals >40 years old received antiretroviral therapy more frequently than those <40 years of age (OR, 5.4; 95% CI, 1.2-24.4). HBeAg was determined in 43 (57.3%) of the participants with no differences between HBeAg-negative and HBeAg-positive patients. After about 2 years of antiretroviral therapy, including tenofovir, lamivudine, entecavir, and interferon-alpha as monotherapy or combined therapy, lower levels of ALT were found in treated patients compared with those who did not receive treatment with antiviral drugs (p=0.04).
HBV antiviral therapy in the overall cohort is shown in
The chronic clinical form was signifi cantly predominant; 59 (78.7%) patients with the chronic form compared with 13 (17.3%) with acute and 3 (4%) with fulminant forms (OR, 5.4; 95% CI, 5.4-24.4). Treatment with tenofovir monotherapy was signifi cantly more common compared with other antivirals [10 (47.6%) patients; p<0.05]. Lamivudine combined with tenofovir was administered to 5 (23.8%) patients, whereas monotherapy with entecavir, lamivudine, and interferonalpha was used in 4 (19%), 1 (4.8%), and 1 (4.8%) patients, respectively. The HBV-DNA level was assessed in 33 (44%) patients; however, of the treated individuals, only 13 (39.4%) had data available before, during, and after treatment. The HBV-DNA viral load in pretreated patients varied from 404 to 139,000IU/ mL (mean 10.5±19.0IU/mL). After about 2 years of treatment, 12 (92.3%) showed an undetectable viral load; in one patient, antiretroviral therapy did not decrease the viral load. Analysis of the serological pattern at the beginning of patient follow-up revealed an increasing number of patients infected with HBV over time with a sharp and signifi cant increase between 2010 and 2013 (p=0.01) compared with previous periods.
DISCUSSION
Our study analyzed data from over a 13-year period and the patients included based on diagnosis did not represent the entire burden of HBV infection in western State of São Paulo. The peak of infection occurred in individuals <40 years old and declined thereafter; 12% were co-infected with HIV, 6.7% with HCV, and 4% were co-infected with both HIV and HCV. Tenofovir monotherapy was the most prescribed medication. After approximately 2 years of antiviral treatment, the HBV-DNA viral load was undetectable in 92.3% patients and lower levels of alanine aminotransferase were found in these patients.
There is a countrywide underestimation of the true number of individuals infected with HBV, mostly because the highestrisk populations are under-represented in surveillance studies. Thus, a signifi cant percentage of chronically infected individuals remain undiagnosed. Furthermore, most of the studies designed to envisage the future of HBV/HCV infection in Brazil are based on hypothetical and mathematical models lacking accuracy. This situation is shared worldwide and highlights the strong likelihood that chronic hepatitis B remains an under-recognized disease. In the United States, the prevalence of chronic HBV infection is likely greater than currently accepted (7) . These results follow countrywide data because 15% of the population has been in contact with HBV and about 1% are chronically infected with a gradual increase in the detection of HBV from 1.2 to 11.0 cases per 100,000 individuals from 1999 to 2010. Throughout 1999-2011, the Southeast region accounted for 36.3% of the total number of cases, most (64.6%) of which occurred in State of São Paulo (2) . Increasing rates of patients infected with chronic HBV were also found in a university hospital not very far from this region (8) .
Concerning the age group distribution, infection was mainly found in patients <40 years old and death occurred more frequently among those >60 years old; the number of patients increased over time. Thus, our fi ndings are consistent with data for individuals infected with HBV in Brazil, China, United States and France (9) (10) (11) (12) (13) . The higher prevalence in younger people might have been achieved because of screening of selected populations such as blood donors, pregnant woman, people infected with HIV, and HIV testing campaigns that include a rapid test for HBV, HCV, and syphilis. These practices have been implemented in RRAS11 in the last decade. HBV prevalence is generally reducing worldwide, including in Brazil, following neonatal and infant vaccination; however, in areas of low and intermediate prevalence such as RRAS11, unsafe sexual practices; shared use of razors at home, beauty salons and barbershops; and sharing of manicure and pedicure material may be paramount for the increasing prevalence rates in nonvaccinated individuals. At the same time, it is possible that the increased number of deaths among patients >60 years old are linked to multiple-associated comorbidities and immune system senescence. In the southeast region of Brazil, 56.4% of deaths due to chronic HBV infection occurred in State of São Paulo (2) . Different rates of death were found in people with chronic HBV infection in France (12.2%) (13) , and in patients followed up at a different university hospital in State of São Paulo (2.9%) (8) .
With regard to the possible source of infection, dentistry treatment was the most prevalent community-associated risk factor. In line with our study fi ndings, a strong association was found between a history of dental extraction and liver disease in populations in Ethiopia and Madagascar (14) . Two to three decades ago, sterilization of medical and dental materials did not meet international standards, especially in developing countries, allowing the spread of HBV and HCV. In developed and developing countries, including the Amazon region, nosocomial and health procedures such as intravenous injections, bandages, and small surgeries are still an important source of HBV infection (15) (16) (17) . Worldwide, sexual transmission of HBV is considered to be an important source of infection. Having ≥3 sexual partners was the most prevalent behavior-associated risk factor in this study. In 2010, sexual contact was the most common infection mechanism found in Brazil comprising 55.9% of the total number of notifi cations (2) .
HBV-HIV co-infection was present in 12% of patients. Coinfection with HCV and/or HIV in patients with chronic HBV can alter the disease course of both hepatitis and HIV. Co-infection seems to result in more severe and progressive liver disease and increased risk of hepatocellular carcinoma (HCC) (14) . Our results differ markedly of another study conducted in the same hospital in a large selected cohort of 1,228 individuals, in which HBV-HIV co-infection was present in 0.4% of individuals and 0.3% were infected by the three viruses (18) . It is diffi cult to compare epidemiologic data from different sites and periods because they vary greatly among continents, regions, countries, and communities in the same region (19) . Many reasons may be considered for the differing levels of HIV-HCV-HBV-coinfection in our population. As screening for HBV and HCV is a routine protocol for individuals infected with HIV, and since RH is the referral hospital for the diagnosis and treatment of HIV/ AIDS in the framework of RASS11, all individuals diagnosed in other counties are referred to our service. This might increase the prevalence rate of HIV and consequently the number of patients co-infected with HBV-HCV.
The cornerstone objective of antiviral therapy in HBV infection is to permanently suppress viral replication in a sustained manner, thus preventing disease progression, inhibiting HCC development, and prolonging patient survival (11) (20) . For the whole cohort, tenofovir monotherapy was the drug of choice for treating HBV. After about 2 years of antiviral treatment, HBV-DNA viral load was undetectable in most patients. Similarly, lower levels of ALT were found in this group. However, an important factor in this study was the large number of patients with high alcohol consumption that might have affected the serum ALT results. Few studies have investigated antiviral therapy in Brazil and most of them have highlighted gene mutations and HBV genotypes (11) (20) (21) . In line with our results, tenofovir was the most prescribed drug for individuals with chronic HBV in the neighboring state of Parana (21) ; however, lamivudine monotherapy was the chosen treatment in 66.7% of patients in a cross-sectional study of patients chronically infected with HIV in different Brazilian sites (11) . In an American community-based cohort, antiviral therapy and viral suppression were the most effective ways to reduce the incidence of HBV-induced HCC; this fi nding was confi rmed in Asian and Europeans studies (22) .
Since RH is the referral setting for the treatment of patients with chronic HBV from the west region of State of São Paulo, the low number of individuals found over 13 years highlights the barriers to caring for patients with chronic hepatitis B in developing countries. Furthermore, although public and private efforts have been made in recent decades, including universal access to diagnosis and free treatment, HBV incidence remains underestimated, and new measures need to be implemented to complement curative practices.
